SUMMARY To study the appearance and distribution of the normal mucosa at the gastroduodenal junction in man, 14 specimens of normal mucosa, eight obtained during pylorplasty, and "relatively" normal specimens from the distal stomach and whole duodenum were examined microscopically. Three histologically distinct types of normal duodenal mucosa were found at this junction. These were termed antral type duodenal mucosa, transitional type duodenal mucosa (which is also referred to as gastric surface epithelial metaplasia), and jejunal type duodenal mucosa. Antral type duodenal mucosa appeared as a series of finger-like processes 1-3 mm long, circumferentially located around the junction of the antrum and duodenum; transitional type duodenal mucosa extended 2-3 mm beyond this; and the rest of the mucosa was jejunal type duodenal mucosa.
Knowledge of the histology of the normal duodenum in man is limited, long lengths of healthy duodenal mucosa that cross this junction are difficult to obtain. Necropsy material is of little value because of early autolysis,'2 and specimens removed for fibre optic endoscopy are minute.
Material and methods

NORMAL MUCOSA
Twelve mucosal strips were obtained during pylorplasty when the normal stomach was used to replace or bypass the oesophagus, resected because of carcinoma. Two specimens were removed from the distal stomach and whole duodenum following a Whipple type resection, one from a cadaver for renal tansplantation and one for trauma due to a gunshot wound of the pancreas.
RELATIVELY NORMAL MUCOSA Eight specimens were removed from the distal stomach and whole duodenum during a Whipple type procedure, three for carcinoma of the ampulla of Vater and five for carcinoma of the pancreas.
All Whipple type specimens were opened by an incision along the greater curvature of the stomach, which was continued into the inferior border of the Accepted for publication 16 December 1987 duodenum. The specimens were kept flat and were fixed in 10% formol-saline solution. After fixation long strips of mucosa were excised from the anterior and posterior walls of the stomach and duodenum, and from the superior and inferior borders of the duodenum that was continuous with the mucosa from the lesser and greater curvatures ofthe stomach. It was convenient to cut appropriate lengths of mucosa, marking the proximal end on each occasion with waterproof black ink. Biopsy material from the anterior wall ofthe pyloric antrum and duodenum was fixed in the same way. All specimens were prepared for light microscopy using conventional histological techniques and staining methods.
Results
The duodenum was defined as that part of the upper small bowel in which Brunner's glands occurred. A clear description of these glands has been given elsewhere. 3 There are three clearly distinct histological types of mucosa at the gastroduodenal junction, and I have used the terms antral type duodenal mucosa (ATDM), jejunal type duodenal mucosa (JTDM), and transitional type duodenal mucosa (TTDM). The mucosa resembled that of the normal jejunum in all respects, and again Brunner's glands were present X below the lamina muscularis mucosa (fig 3) . Goblet In the material described as relatively normal care was taken to examine mucosa that was at least 2 cm apart from any obvious lesion. The findings in the normal and relatively normal groups were identical as far as observations using conventional light microscopy were concerned. It is therefore suggested that all the material examined did, in fact, represent normal duodenal mucosa. Conventional textbook descriptions of human duodenal mucosa refer only to the appearance of a single type of mucosa,3 and no reference is made to the three well defined types of mucosa that we observed. When long strips of mucosa that extended from the pyloric antrum into the duodenum were studied, the presence and distribution of the three types of mucosa became apparent. The appearance ofvilli in the duodenum covered by an epithelium resembling that of the stomach has been extensively reported, and has been termed "gastric epithelium",4 and "gastric surface epithelial metaplasia".' The authors appear to be describing identical histological types of mucosa, and this mucosa is also identical with that described here and referred to as TTDM ( figs 2 and 4) .
Clearly, ATDM, TTDM, and JTDM all occur in the normal duodenum and have a characteristic distribution that would account for the fact that both ATDM and TTDM have often been seen in biopsy specimens taken circumferentially from the area of the gastroduodenal junction. 
